Background: Health campaigns are frequently covered by printed media, but coverage is not homogeneous across different types of newspapers. Switzerland as a multilinguistic country with many newspapers offers a good field for study. A better understanding of how printed media report on national campaigns against colon cancer in the three main linguistic regions may help to improve future public health interventions. Therefore, we analyzed articles published between 2005 and 2007 during the campaigns "Darmkrebs-nie?" and "Self-Care" in the German, French and Italian regions of Switzerland. Findings: Some 65% of articles reporting on colon cancer were in German, 23% and 12% were in French and Italian respectively. During the campaign, topics linked to colon cancer were increasingly covered by the media. Regional newspapers (66%) reported significantly more about colon cancer and produced the most detailed articles. Both gain-and loss-framed messages have been used by journalists, whereas the campaigns used merely gainframed messages. Latin (French and Italian) newspapers mixed gain-and loss-framed messages in the same articles, while German articles mainly used a single frame throughout.
Background
Health is one of the main concerns in modern societies and messages regarding health occupy sizeable sections in the media. Health campaigns are a means of spreading such messages to the general public and mainly focus on preventive or protective measures. Despite their important coverage in the Swiss printed media, the effects of health campaigns have not been extensively studied in this context [1] . This is interesting because in Switzerland there is a high density of newspapers per inhabitant [2] . Moreover, a variety of daily papers are published in linguistically distinct communities. This makes printed media an important potential vehicle for public health messages. However, campaign designers in Switzerland have to overcome the linguistic barriers that split the country and the media into German-, Frenchand Italian-speaking communities. The media printed in German or French also include newspapers carrying information of national and international relevance (elite press) but their distribution does not exceed 5% [3] . A daily newspaper reflects the territorial identity and linguistic areas included in its distribution region [4] . Some daily regional papers in the German-speaking part of the country contain specific regional pages, whereas political, international, sports and cultural news are recaptured from more "general" newspapers [5] .
The effect of health campaigns on behavioral changes in the population depends in part on the framing of the campaign message and the way it is relayed by journalists [6] . Health messages can be framed either in terms of potential gains or potential losses [7] [8] [9] . Mixed frame messages, including positive and negative frames in the same sentence, have been also described [9] . We hypothesize that there will be differences in the types of frames used in campaigns and articles as well as differences in frame usage in the different parts of Switzerland.
We focused on colon cancer campaigns since this medical condition represents a main public health concern in Switzerland with 4000 incident cases and 1600 deaths from colon cancer per year [10, 11] . Over half of the new cases are diagnosed at advanced stages so that a public awareness of early symptoms and prevention seems necessary.
Methods
We investigated how printed media responded to "Darmkrebs-nie?" [12] and "Self-Care" [13] colon cancer campaigns in Switzerland from 1 st September 2005 to 31 August 2007. The "5 a day" campaign (on-going during our inquiry) served as a baseline.
We used the ZMS/PMA Medienbeobachtung online archive of Swiss printed media to search for articles on colon cancer that mention the campaigns and 754 articles (corresponding to our research criteria) were kept for evaluation. The total numbers of articles of each speaking area were normalized to the relevant populations (4.64 Mio German; 1.49 Mio French; 0.47 Mio Italian).
We analyzed both the contents and the quality of the journal articles mentioning each campaign. First a coding exercise (for the items, see list) was done with three independent coders; then the coding consistency among them was tested followed by a second coding run. In addition, a content analysis was used as a formal approach to quantify and analyze the presence, meanings and relationships of the articles for media evaluation [14] .
The texts were examined for the occurrence of the 11 most frequent items used by journalists in relation with the main topics of colon cancer prevention, diagnosis and treatment. The items were chosen for their pertinence to colon cancer and related health attitudes (see [Additional file 1: Supplemental Methods S1]). Moreover, we compared the proportion of articles written in the three main languages of Switzerland, versus the types of newspaper reporting on colon cancer, and observed the time-dependent variations in the number of reports. The number and kind of further information (websites, brochures) in articles was assessed.
The articles were also subjected to qualitative analysis: we investigated the frames used by the journalists to convey their message, in particular the presence of gainor loss-framed messages.
The data were subjected to Student's T-test on SPSS (Statistical Package for the Social sciences). The p-value threshold used was 0.05.
Results
Among the eligible articles, 666 were written in German (143.5 articles per million German-speakers), while 75 were written in French (50.3/Mio French-speakers) and 13 in Italian (27.6/Mio Italian-speakers). This analysis ( Table 1 ) indicated a preponderance of articles in German (65%), compared to French (23%) and Italian (12%). Those articles were respectively found in 184 German (39.6/Mio German-speakers), 38 French (25.5/ Mio French-speakers) and 10 Italian newspaper issues (21.3/Mio Italian-speakers) ( Table 2 ). In general, the total number of newspapers per inhabitant was slightly higher in the French-speaking part of Switzerland (Table 3 ) [15] . Analyzing the distribution of the types of newspapers, it was found that most articles came from regional newspapers (66%), followed by 25% in magazines, 8.5% in elite press and 0.5% in tabloids ( Table 4 ).
We then analyzed the themes preferentially covered by the media. The "Colon cancer" item was quoted in the 21% of the selected media ( Figure 1 ). The item "Fruit and vegetables" came in second place (13.9%), followed by "5 a day" (12.5%), "Swiss cancer league" (11.4%), and "Screening" (11.3%). Other items such as "Early symptoms", "Overweight", "Genetics", "Involvement of a pharmacy", "Physical activity" and "Advertising" were mentioned less than 10%.
Among the eleven items, we chose six themes, representing the main health concerns conveyed by the campaigns. The three most cited ones were colon cancer prevention (36%), early signs/symptoms and screening (25%) and cancer treatment (13%; Figure 2 ).
When comparing the number of articles that mention the different items during the campaigns, we observed that "Swiss cancer league", "Involvement of a pharmacy", "Colon cancer", "Genetics", "Screening" and "Early symptoms" showed significant increase during the campaigns ( Figure 3 ). But the reporting quickly declined after the campaign for the whole of Switzerland. No significant increase was described for "5 a day", "Fruit and vegetables", "Physical activity", "Overweight" and "Advertising" items.
The "5 a day" item showed independent variations during the two years examined. Outside campaigns, Total
100%
Selected articles were analyzed according to their language distribution and normalized to the number of specified language-speakers.
"Fruit and vegetables" and "5 a day" both had an average background level of one article every 2 months. The occurrence of the eleven selected items mentioned per article and journal type was then investigated. Three groups were defined: minimal (1-3 items), in depth (4-7 items) and extensive reporting (8-11 items). The regional press contained the bulk of publications in all groups and was significantly more represented in the 8-11 items group than any other type of printed media (p = 0.046; Table 5 ).
Some articles suggested websites as sources for further information (Figure 4 ). The 5amtag.ch website was the most often quoted by journalists (58 occurrences), followed by three references to the Swiss Cancer League: its website, a hotline and a specific brochure against colon cancer (36, 34 and 32 occurrences respectively). The link for the pharmaSuisse campaign website came in fifth, with 31 occurrences. Few announcements were given for other websites or brochures.
Finally, we focused on the framing of the main messages in the campaigns and articles. The campaigns adopted almost exclusively gain-framed messages ( Table  6) , whereas the articles reported the same contents using both gain-and loss-framed messages ( Table 7) . Several articles used both frames in one message ("mixed frame"). Of interest, many Latin articles mixed loss-and gain-framed message all along the article. Usually the initial message was a loss-framed one, while the last one was often gain-framed. In general there were more gain-than loss-framed messages. Many efforts were directed to children's education and prevention. The reporting in German was more uniform, indicating mainly gain-framed messages and focusing on themes such as the pleasure of eating healthy food ( Table 7) . Double negative constructions [16] were not used.
Discussion
Convincing public health messages are difficult to create and to communicate [14, 15] . Health campaigns are an important means of health communication and often focus on the media. The Swiss printed media occupy an important position compared to neighboring countries and the density of newspapers is very high [15] . Therefore, health campaign planners in Switzerland should be knowledgeable about the interplay with the printed media. In Switzerland the presence of three main national languages adds complexity to the situation.
This study was undertaken in an attempt to analyze the printed media response to two colon cancer campaigns in Switzerland. Four main conclusions can be drawn from this work.
First, our results clearly showed a massive reporting of colon cancer in German newspapers (65%), which is not due to an overrepresentation of printed media in the region. There may be a cultural gap between the German and Latin parts of the country in receiving the same health message. The Swiss media are segmented in at least three distribution areas and thus Swiss citizens tend to address the same problems differently [5] . Total 232
Selected newspapers-containing articles were analyzed according to their language distribution and normalized to the number of specified languagespeakers. Italian (0.47) 8.5
Total Swiss newspapers were analyzed according to their language distribution and normalized to the number of specified language-speakers. Figure 1 Percentage of the 11 items quoted in selected articles. Items reported: "Colon cancer", "Fruits and vegetables", "5 a day", "Swiss cancer league", "Screening", "Early symptoms", "Overweight", "Genetics", "Involvement of a pharmacy", "Physical activity" and "Advertising".
In spite of a large choice of media in various languages, three quarters of the population only consume written media in the official language in their area. It may well be that the reduced impact in Romandie (French-speaking) and Ticino (Italian-speaking) derives from the fact that the campaign was originally designed in German and then translated. Studies in interlinguistic equivalence in the medical field have indeed brought out the question of cultural identities in the translation of health vocabulary [17, 18] . Second, the distribution of types of newspapers is interesting as two thirds of all selected articles were from regional newspapers. We discovered that most of them were local papers whose distribution was limited to small regions within Switzerland. Given the high local impact of this regional press, we offer for interpretation that these newspapers may be an efficient vehicle for public health information [19] .
Third, we observed that the media response to both colon cancer campaigns was restricted to the duration of the campaign. Colon cancer is not adequately treated during 10 months per year. Such short term effects of campaigns have already been described [19, 20] .
The "5 a day" campaign had the same background level of reporting during the whole observation period. The efficiency of "5 a day" may be explained by its strong identity (an easy-to-remember slogan and a good logo).
Fourth, both loss-and gain-frames were used by the journalists, whereas the campaign itself was merely using gain-frames. According to prospect theory, even if the information within the messages is equivalent, the willingness to incur risk in order to obtain a desirable outcome or avoid an undesirable outcome changes depending on the message framing [20] . Several studies have shown that gain-framed messages, such as those issued by the campaigns, lead to a greater behavior shift then loss-framed ones. The articles show a nearly even distribution of both frames, especially in the Latin newspapers. However, since preferences in the mixed frame condition were virtually identical to the positive frame [21] , we can consider media reported messages as gain-framed [22] , thus suggesting that messages could be perceived by the reader as a motivation to change behavior.
Moreover, the influence of framing depends on the type of behavior which is promoted, which can be prevention or detection behavior. Among these two behaviors, a different degree of proximal risk is perceived, and prevention behaviors are usually considered less risky that detection ones [23] . For these reasons we hypothesize that "Dramkrebs-nie" and "5 a day" campaigns through their preventive attitude induce more behavior shift than "Self-care" which invites people to perform detection screening. The contents of the articles promote both behaviors, suggesting a prevention package linking a daily consumption of 5 portions of vegetables and fruit with regular physical activity and early detection by screening.
Changing health behaviors requires more than media communication and increasing health literacy. It largely depends on different enabling factors. First, self-motivation and personal skills are necessary to carry out successfully all of the tasks involved in changing behaviour. Second, human and structural health care resources are required to increase array of health information and health-related support services and extend the reach of health communication. Third community and environmental condition should be supportive of that change [24] [25] [26] .
The next step would be to determine the impact of these messages on the population and ultimately their behavioral change. A pre-and post-campaign questionnaire study could be a first means of testing the Figure 2 Distribution of the six main themes used by the media. "Prevention": nutrition/sports to protect against colon cancer; "Signs/symptoms and screening": all steps preceding diagnosis; "Treatment": care aspects; "Swiss cancer league campaign"; "Cancer research": scientific advances/new pharmacological treatment; "Information event": information demonstration in supermarkets/shops. uptake of the message as the campaign runs every September. However, the objective of this study was to analyze the quantitative and qualitative aspects of the reporting of the two campaigns; a further study should investigate the effects on awareness in the target population.
Conclusions
We have shown that measurable differences exist between the German and the Latin part of Switzerland in reporting on colon cancer in the printed media, with the German press reporting most often. Among the printed media, the regional press in Switzerland plays an important role in reporting health campaigns and this should be more exploited. The future of the local press is still under debate [27, 28] , but it seems to be at least a business success [28] . In this context health messages should more clearly target the regional printed media. Particular attention should be directed to the framing of the messages, taking advantage of the fact that positive framing can motivate people to adopt "positive" behaviors. "A healthy lifestyle reduces the risk of colon cancer" "Self-care" "Darmkrebs-Vorsorge! Die Früherkennung ist für die Heilung wichtig. Lassen Sie sich in Ihrer Apotheke testen und beraten"
"Colon cancer prevention The early detection is essential for the healing. Let your pharmacy make the test and advise you" "5 a day" "5 Portionen Früchte und Gemüse pro Tag: und schon sind Sie dabei!"
"5 portions of fruits and vegetables per day, off you go!"
"Fruchte und Gemüse machen fit und gesund" "Fruits and vegetables make you fit and healthy"
"Mit Fruchten und Gemüse gegen Übergewicht bei Kindern" "Fruits and vegetables against children overweight" "Der Doktor empfiehlt: Fünfmal täglich" "The doctor suggests: 5 a day"
Examples of gain-framed messages reported by the campaigns "Darmkrebs-nie", "Self-care" and "5 a day". Almost no loss-gained messages have been detected. 
